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r.il^L^^'^* COMPAONIB FRAKCAISB 

FratM, ao hexeliy dcdaxip tiie inv^ntioxi, 
few wiAch we pr»y tint m patent 
n»y bfl fraaied lo ua, end the 
metiuMi liy wMch it is to be pevfarawL 
to bo puHcuIatfy dMoribed Sa aad fay tin 
f onowung atatemoItt^— 

presaiit inveatlon U concemod with 
explorBtQErjr dr&Uag oad in nartictilar to tte 
ptotMtioti ol addlled faolTagd&iil « 
m and tagnm of water, 
Known metboda. In apHa o( Oe pmrM 

tMiatic of protaoting the dHtted ifeob a£alntt 
cTOufi IQ of the atrata paisad thmSbTby 
«CM» of tubea which are sent down lutlie 
^Bna deacewb. TOa type of pmtcctlon 
«iBli U costly, dne bodi to the time 



S^'^ffi? ^15*!J in Porflion and 
mndved and to the ooit 



of flu tubes 



— — . — T — • ^ pavtiealarly tionblo- 

aomo tn the oaae where drilling methods, 
known aa rotaiy diUHi^ nwdioas at» 



Fi^wmoje, It la esaanttal to ensiite a 
^^i'H^'^ ^ nniibleliose ao as to 
«^Ae coaakbrable dngerif an enption 

rn^^S!^ ^ aapept of (he present 
mveotton there ia provided a me£>d ot 
exploratory driffing couprianig driOimr a 

!?^^iS?f^?*¥ ? «ie watt 

drilled hole idmidtaneotnly wUh 
'^iS*"*. ^.H? hole, the tnbe p^tSg 
cai^g In of the strau and m^tnS watS 
m^T^L^^ another aspect of the 
P*^P"i »^fttlon there la provided a 
ol mtfoniti»y drilBng comprialae 

downwardly throngh Ihe earth, mourns a 
2*i«f «rou^^ wall or ttodriUedhSi; 

downward 

^J^^^J>itia drilling tool, to prevent 
eavlMjn of the stratand faigreas oTwte 

iSS^'iliS^S? M toprevenl 



die 



^9S?ib??~?* ®? ?J**» Powir. due to 
tool driye ghafc 



mbmng of the __ 

of the W~hole.^U 
to the above disadvantage. This loss of 
iwwer may be considerable because this 
fuatrtM be as nuch as seveml miles in 
l«i^PinthemiorB. wbcn the tools xeqid» 

yhkfa cosopilsea lengths of rod 
screved one into 1m other, and onscmr It 
O^wgwisUig the cost ptiee of fhk type i 

-fi25liSt*5?* ^b«~*ole ddQfag ea&ed 
flezidrltlfauf achieves « net advaace over 
totary methods bepauae Ihe drive shaft fa 
f^i^by a Oaktble annonred hose f6r the 
tool driving motor and ibe lleidUe hose can 
oe woond wp or nirwoand by means of a 
dnjnu In addition, the Kiace taken up by the 
Mmng platform can be redaeed to ske. 
However this method doea not^jneBse whh 
the iie^ to fifoteet the drilkwihole usiflg 
steel tubes to prevent caving In of tfie stra£ 



~ so aa ID prevent relatiTe 

«wementbetw«S«theespa 

tween the itaBonary espaadable mambw 

and the dranng tool to cause the driaiag toS 
tojmgress downwardly. 

ThUB, on die snrfsce, bistead of having a 
imse stock of pipes vhrayi avaiUble» whLli 
are assembled one to the other as driStae 



mtDDorted immediately after driUhia. 
Jftieportlanof tiiblngin the proocas of 

h^u^ ^ ■ v"?"*^ ^ moulded 
Wow it. Thia enabfea the tuUng to be e^ 
fecdvely protected during its iinJdW 
process beoonse U is enon^ to ensttreOuS 
the ileeve former and dSuing toolS>ldw 
sre effectivejr eealed lor the tnbfaig toSS? 
tote protot^ted horn the atrata aSdTii a 
remit. aU water h^gTMs. . ' * 
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s«h tlie driifing depth 0»x> ensorlss an 
faiieetloan pressure for iht redns at famen 
15 add 16 ^plttcii to 30 tmrt lil^lier thin that at 
the bottom. Flexible hoiea 33 aod 34 are 
healed thus enradnfi that the vlscodi^ of the 
material is not lowered* A rwbfo 37 enables 
the introduetkm of hardwwr Uto a itatic 
laber 38 to be itmed* TUa aDo^a tallc 
mhcer 38 to be drah^ of haidtner. ki the 
event of a temuoraiy stop In drillfaiR* befoxe 
valve 39, whidi oantraU tibe lead of to 
hk)ectloii zoaes 19 or 20, aoeordhig to 
whether tubing 8 or sleere 6 is being made, 
is dosed. It wQl bo undantood that two 
assemblies exist sindtax to that Shown In 
Figure ^ one tor the deove 6, the otlier for 
the tubing 8. 

Thus KwiUbe nnderslood that cirouhs 5 
wkdT.fflnstratedhingttra 1, each comprise 
two ohann«ls. oow foruie rerin and tfie oflier 
for the hardener, the cshanuol for the latter 
being provided with a vaWe such as 37 
locateif on the inlet ride a statie mixer 
lodi aa 38. likewise, vahrca Buoh as 39 
contxol the flow of each of the resins and 
they ace located one in channel 7 near In- 
jection zone 19 and the other in channel 5 
near Injection none 2(X 

The advancement of driOtng and the 
forming of tuUng 8 and its deeve 6 are 
canoed ont aa Hhtsnrated dlammmadcallr 
lttPi«ures3to5.InFigfDv3.sleeveBll and 
12 are Illustrated deflated and hillated 



35 



respeetive^. Sleeve 11 la fast with body 10 
anddesoendls wlthbo^ 10 aa a result d oA 
pressure, in the general droult 23, exnrtad 
on piston 40. fisst with body lOi under the 
oontrol <d control unit 9 iJPmn 6). Oil 
enining the top part of cvbader 42 via 
40 obnult 41 pushes the oiston down. 



t sleeve 12 



remainhuf firmly appfiod agsinsttuUng 8 b^ 
^voviotts mfUtion of t' 



ftbe deeve. Thus, as tool 
3piogmes downwards, body 10 descends 
reladve to deeve IZ Pombers 15 and 16 fast 
4$ with body 10 also deaccmd and, during this 
movement, a cettain amount of xesm is 
extruded in none 20 to f oon ileewe 6. the 
redn graduafly polymerising in the xegioos 
of tim heating dament 18; whereas resin 
50 cKtmded in xonn 19, ttw How of wblch Is 
different from the resin used in ttie making 
of deev« 6« potymerliea near heathig 
element 17 to form tnbing 8. It Is of course 
understood dfiit tiie quantities Injected nre 
55 in prc^iordon to the downward progress of 
the tool and the thicknem of tlie respective 
deeve or tubing. For example, the sleeve 6 
mi^ be about 10 mm thick and die tubing 8 
nbout SO mm tUck. The central unit 9 
60 controls the supply of tedna. 

The tool ofmdnuoB to advance downwards 
until piston 40 reachea the bottom of 
cyfieder 42, Bgore 4* This leads to the 
immodlato inflaBon of dnavo 11« Figure 5, 
65 widchhblda the body 10 while deeve 12 la 



deflated to ond)le It to take up a lower 
position as the result of in]aotio<i of oil into 
Ihe^rt of cylinder 42 located below olaton 
40. Tho automatic inflation of sleevto ll may 
be ensured by en electrical fanpulse from an 
eod d stroke slop S8, tliis uajpulse behm 
traiMndtted by wire 61 to ootdrol nnto 9, 
Rgure 8. Aa scdenold flap vabre otmtrol 
cticaits which control hydrimUc feed to the 
bydraulic drcntts are wen known, dstaUs of 
the veriout dreuita ensuring inflation and 
ddhtdon of Qua deevei have not been 
Illustrated* Thna. daring a period of time 
wUdi may be very dmt, deeve 12 movca 
down to a lower level to thai when tiie top of 
cylinder 42 Is doee to ^ston 40, all that la 
necessary li to apply oil under mmfe once 
again inside sleeve 12 and releise the 
pxessare inside sleeve 11 to return to the 
toldd condldona UlDStrated in Flgiure 3. For 
this pnzpaie an end of stroke sitcm 59 may be 
used wtiidb aeadi a relead^g Impube by 
wire60toDQtitrdlttidt91Flgureal andS). In 
Figure 8, then, are found toe circuit 23, 
redn supply droult 5 and 7 and mud circuit 
4 comprimg a down cimnnel 4a and an up 
channd 46 nt lotte Z, nguce 7. 

A high pressure pump 45 auppQes Oie oil 
necessary to inflate formers 15. 16. sUeld 22 
and deeves 1 1 and 12. A £rd circuit 43 leads 
to controls CIS, C16 and C22 for inflaSins 
formers 15» 16 and shield 32. In flie lame 
wny a seoond drenit 44 leads to contrdlB CU 
end C12 for deeves 11 aad 12. The assembly 
of circuits 48, 49 and 50 controllins oontrou 
C15» C16, and C22, and circuits 46 and 47 
oomtrcUhig controls Cll and C12 are placed 
under ttie control of the generBl control 51 
for advandng or stop^g the ioxndng 
macUno and m conaeipienoB piston 40, the 
movement of which dmends on die oil led 
via drcnit 41. Ctrcnit 41. servfaig channels 
C42a awl C42fr controlled 1^ oontrol 
channels 62 snd 63 from the general control 
51, enablca, via channel C420, the drill to 
advance downwards end the sleeve 6 end 
tobing 8 forming maddne to desce nd 
simultaneously, and enables, via channd 
C42fr, cylinder 42 to descend after deflation 
of deeve 12. Wires 61 and 60 transmit the 
impulses seat ont by the end of stroke wiopm 
58 and 59 to flw general control 51 in order 
to control the automatic setting In motion of 
the Inflating and deflating opemtlons tor 
Sleeves 11 and 12 via conttbl channels 46 
and 47. The mud dreuit 4 is also jdaoed 
nnder the control of controls CE^ CP and 
CO for three valves B. F, 0(P^aie 7), these 
controls bdnn placed under me oohtrcl of 
contfd unit 51 by channels 64, 65 and 66* 
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Valves B andF mav be dosed in the event of 
die forming machine being st^^ped or dub 
to detection of a high pressure none by 



125 



detepfofr 53 ccH^ded to control unit 51 by 
CS3. In this IPuitiatkm^ the none indnding 130 
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the tube malclog mmohine, and tbe iaficMle 
jo^nre*, hu been indieated by fbe leitw Z. 
The moulding totko has been incBoated by 
thfi letter M. As Iv u &e mud eitcnit b 
oooccmed, it la saea Aat It ii £«d la by 
oexsble ho» 3 and fctumed br channel 4i 
hi wn^r icrttan A, SiOTly orei^ 
tor reifau and hacdaaeB m pUced nnder 
^ conind of controlf C35. C36aml C3S. 

v^tt controlf C37 end C'37 
Bpntmlling fmlveg 37 for the hardener 
|^c«ltfaildC39nndC'39contn>m^^^ 
39for the redni woojpfy. A 54 
ra^eehi control unit 51 to oontrob CSS to 
C36^us briagfaig the raifai flov under a 
oofstrokT^ntxTo to the ij>ood of advance by 
deifrod method, channel €33 alio 
enabling thia How to be bron^t under a* 
ecm^ relative to the preasm«datfna at 
the bottom of the dzil&g tnamttte/ ^ 
I^Bmre senaor 53 by any dednd mathod^ 

ss^-^ Vssrr 

^ne^cm the object of which U to 

be nopped and beatfaig of heatxag dmanta 
Ej^^^^'t.^^ 15 and*l6trbe 
■witched olX» by meana of connectiaix 56 for 
contromng the dosoto of ihe mud circuit 

57 for eoa^o&faw ttio htflatkm of deevea 1 1 
and 12, wlAtfM object of h>dS^the 
^One mad jMocecdt^Sto iDBmtan^ 

Aa theae imiloni chcnlia can be of any 
form and as they are not part of the is^ 
^tlon Insofar as the apphcafion of tb» 
rniita, which can be obCamed team trade 
sources. Is concerned, .it has not beea 
aecenary to ilhistfate la detail 



1.448,304 



each oontroU whose Structure ai^ teke any 
ronn- The oontxol of resin flow Haits such 
*P ^ nitc of Increase of 10%. Thua. 
If the bore li^ paaMs Ihioogh an 



in Qio^rata. the inerftMna^mdadoi^^ 

tttUng Qkickaesses in the ratfoa of the 
cavern. Again It win be noted thai aiaumkh 
f***t^!?** with watery 

is always possible to maka ihe sleeve 
STSSTk?^ «at«ial thereof is selected to 
be able to polymense bi water. As the tsfiins 
b orgected by the sleeve, the tubhi^ciS 
atJD be moulded nconma^y. 

» drfUfag must be faitorr^pted, the Cow of 
*\i??3ESJS^ inaSwif valve. 37 

deror. If dillBng rccomateaoes. a start fa 
WW by machfekkg the huwr wall of Oie 
bott«f part of (he tubing a few yaids above 



the ^nozn OX the drflMng, ThuM fbB 
xetracUble tod 2, dudng Its deattlnL S 
VMCoi Its head gf«dwny down 
tubfaig and cuts a wan hi B tnincatcd sharo 

g^vrfy be earned out 1^ rSaring sfeeve, 

7*fr™jt S jfr r^_f plug has been 

SSS^ Jlu 5?*^??^ ^ ^ the 

ccuitng toiH, the preasare at the bottom 

^^,««t^ «y the dwiSf 2rS 

the «mwattonal way. When 

S5!S5?1,JP^ conmienccs. rcsbi is 
^Jected wiOiont haidenar tfansf orahur out 
tbwi the controls are srtiS % 
faed of hardener and redn. While de 
ftachhie is dascendhig and as looa as 
tontw 16 reaoha^dw ead^ ths 

tronoatad eooo. the contiola ai» set to? 

PJrttot Jcdttt Is aiBdo between Ihe eadler 
tjtog and a new secttca of hiWag. the end 
^rth« new deeve belaa held two 
truncated loyan of tutdng redn. Thus the 
miguae coaatructed enlihl« a perl^ 
g^b^JMnt to be made after anta- 

"^iS^wWcnt that the thenaohardeniag 

iieeva and tubing can be of any sort 
P«Mded that ^ meohaaicaj i^crSes 
are sulflcleat to take the placTcF^ 
veatlcnal tuW Thus flielavSitoi^ 
compaasea the case of forming a tnblasB 
vtthottt ttjOdag a sleeve gT* ^ 
la adation to tiie abovemftfloned 



j3lk 4i»aItuieous*lram£^^ toUng cof 
>ping and Che restating of 



70 



75 



80 



85 



90 



95 



too 



105 



tfamoBBly. lha stoppfaig « 

ite downward Bdvanco, the machiiie'eta 
atoobeuaedtottmkethc hitcraal deevehiff 

SL^^^^S^ ^ • punctured or HQ 
^oggPlgwy oxidised tube. 

*JKS2t_^^^?^**^ advaacfaig the 

«ttd qrBndv 42, can be (evened to lutnni 
the anonbly to a desired depth; as iS 
ew™ie whea restarting the S&a^ procM 
with (he object of conaecthiaft toSa 
previously f cSmed porST^ « » the 

WHAT WB CLAIM 1S>— 
-^-J^ exptoutory driUinK 

txjWng amuod the wafl of the drffled&le 
sgnu gaaeoii jdly with drOHng of thehSorSe 

SS^iTS^^."^* «««^ 
Aiae^od of exploratory drUBng 
afafag^ d^g a hole by {Mttstnga 



lis 



120 



125 



tool dowBwardly thibogh SeesSlh! 
lo a tuUag around the waU of the 



10 



djrUI«d hole limultuooaBly with the 

««iod tSk9 diUlBg tool k expnidod 

taroo U mtmd between Cbo aUtlonrr 
expandable member and the Suba t^Mo 
ca« the driffing tool to pSSS'dSr^ 
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to either daim 1 
" Of the tubing 



method aecotdiiii 
or dito 2. la iHikdi moo , , ^ 

hSnS?^' 5Sf*fc.d 

-w'tT^ MoorilBB to data 6 la 

nom an iajaotlaa Boma amn.rf n..^!??^ 



13. A m a cteiB for cairyfaie out th* 
jack to coBtnl the movonatitof iI^m]!^ 

iHdch the tsbi^B fomer 
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*• bole, the htJe^M - 



xooe befaig 
-'lei to the 
aaterial 
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5««My moted — ^«w«« 
— -Jng exut and heatfais ttie 
after eztnioon, 

SSSTJL^ S?** Po%rm«huitioii theceof 
« i^^&J^ |w«Mice or water. 
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— — ' wattsr* 

U. A method aooordhig to any claim* « 
J«tad materiab eie eoetialled ao u to 



— . tfie 
the tool 



la, A inacUae acoardioK to cdaim iS n> «im 
32ta'i^ d4SS.iTM 

cyHndricMl portion ot the bodr if^S. tnc 
™^MBg a»toiW dicnhtton Bid baattai? 125 



no 



115 



120 



21. A nwftWna ai 
lAdndlng apretsotti 



, to datm 20; 
for inThig fha 



pressure in the bottom of a hole being 
dsilled and lor coatinuiny ilie flow ct 
moulding matetiaL 
22. A maddiw accordfas to dalm 21 

5 wfaad dapenitent on cdalm 19^ In wMeh said 
control meau Is adapted to act <m reception 
of an Impnlse from tna prenore sansor such 
that, wben tbe preBSmo senaad by the sensor 
exceeds a pretteteradnod vahw, said control 

10 ineanacnises the dolhreqr III nutd to the drill 
tool and to stop, both flie sloovaa to billatB. 
Ih» or eaoh Inxdmier dcBvofy vahro to cUkso, 
the or each deltvcry valvio for the ntouldlzkg 
material to ^oso at the ootlet from tba or 

15 each static mfacar onoo tha mhar has Vann 
drateed of hardener, the switcMng off oi the 
or cachhaalhigoldmant circoltand a hah to 
the madbtH^ ptogma dovnwaxda. 
23* A Bmcliliio aocovfflng to any of claims 

20 20 to 22, in which mid control means In* 



chides means for automatically setting in 
motion the inflation of Oie fiiat rieeve 
deflation of tile second deevo an^l Its 
descent nndcr the contrt^ <d a first end of 
stroke stop In said hvdraolic ^ok, a second 23 
end of stroke stop betng connected to means 
for setting in motion hShitlon of Oie second 
sleeve, deflation of the firtt silceve nod dm 
filling of the oHmr amudar chamber In said 
hydraulic Jaelu 30 

24w A method <if expkaratoiy drllline 
substantially as bectain deacrtbed. 

2% A machine fdr cxxplocntoiy drilBng 
sobstantiaOy as herein described 
rafccenoe to Urn s coampa ayli^ dinwfaigs. 35 

A. A* THORNTON & CO.. 
Northumberland House » 

303-^306 mAHofbom, 
LondonTw.C^l. 
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